In our society information and communication technology (ICT) plays an important role. It is impossible to imagine life today without computers. Governments of most countries have understood this development and have realised the influence of ICT on the economy. Various departments have drawn up policy documents with regard to ICT. Those responsible for education have developed plans to implement ICT in schools at a great pace (Pelgrum & Anderson, 1999). Children need to be prepared for this information and communication society. The idea is that it is never too early to make children familiar with this new technology. A lot of money is being spent to equip schools, teacher training and software development.
Introduction
In our society information and communication technology (ICT) plays an important role. It is impossible to imagine life today without computers. Governments of most countries have understood this development and have realised the influence of ICT on the economy. Various departments have drawn up policy documents with regard to ICT. Those responsible for education have developed plans to implement ICT in schools at a great pace (Pelgrum & Anderson, 1999) . Children need to be prepared for this information and communication society. The idea is that it is never too early to make children familiar with this new technology. A lot of money is being spent to equip schools, teacher training and software development.
In light of/dl these efforts, the question arises whether this policy is successful. Policy-makers are interested in the state of affairs concerning the implementation of ICT in the schools. Taxpayers would like to know whether it is a well-considered decision and how money is spent. National monitoring systems provide policy makers with relevant information regarding the implementation of ICT and the obstacles in the process. Ministers of education can use this information to give account to the general public. In the Netherlands, for instance, these developments related to ICT in schools are monitored by the ICT-monitor. The ICT-monitor is a four-year project, aimed at continuously monitoring the developments of information and communication technologies in Dutch education as a result of the government action plan Investing in Staying Ahead and the note Education Online.
Policy makers are also interested in their position compared to other (surrounding) countries. They want to know whether they are at the same level of implementation or not. A lower level of implementation might have consequences for the economy. When there are less trained workers in the field of ICT, high-tech companies are not eager to invest money.
Policy makers make use of ICT benchmark publications in which the findings of several studies are summarised (e.g., ISI, 2001; RM G7, 1999) . These publications give information on relevant indicators in a number of countries. However, they have some disadvantages, the most important of which is the source of information. They are based on studies which sometimes use different definitions of the same concept. This makes it difficult to compare results. Another disadvantage is that these benchmarks are published after the studies on which they are based. In the mean time, especially in the field of technology, many changes may have taken place, putting the benchmark publication out of date. Other, not unimportant disadvantages are concerned with the moment at which the data are collected in the original studies (which can be at different times) and differences between these studies (all indicators are not available in all studies).
These benchmark publications can be veu useful but have several drawbacks, which make them less effective. An alternative is an international comparative study in which the same instruments are administered in many countries in the same period and where the collected data are centrally processed and analysed. An example in the field of technology is the (7omputers it7 Educalion study' (Comped) of the International Association for the Evaluation of Educational Achievement (IEA). The goal of this study was to collect longitudinal and cross-national comparative data in order to contribute to the evaluation of policies on computers in thc participating countries (Pelgrum & Plomp, 1991; 1993) . A special issue of Studies in Educational Evaluation in 1993, was devoted to the findings of this study.
Because of the rapid growth in technology and technological applications in education an update of the actual situation in education is required. However, a follow-up of this study (a second Computers in Education study) would not be appropriate since the introduction of the internet (also in schools). The technology is now information and communication technology (ICT) . Therefore, the successor of Comped is called the Second Information Technology in Education Stud3: (SITES), and it also includes the recent developments in ICT. The IEA launched this study in 1997. The currently running SITES project consists of three Modules. The first Module is a survey at school level in 27 countries. ~ In November 1999, the SITES-project published the final report of Module 1 (Pelgrum & Anderson, 1999) in which the results of the participating countries are presented. Module 2 started in 1999 and will end in August 2002. In September 2000 the actual data collection started. Module 3 will be a statistical survey at school, teacher, and student level. This module started in 2000 and will end in 2005.
In this article the West-European countries, which participated in Module I, are compared with each other on a number of indicators that were developed in the analysis of the data of Modulel and are ranked according to their position on the various indicators. In the description of the results, the focus is on the Netherlands. On the basis of the results of the Netherlands, compared with the results of other countries, and the ranking of the Netherlands, recommendations are made with regard to the ICT-policy of the Netherlands.
The focus of this article is on the Netherlands, but this should be regarded merely as an example. The comparison could also be made for any other country that participated in Module 1. That particular country could be compared with other countries participating in Module 1, which are relevant for that country. Conclusions could be drawn and policy recommendations be made for that particular country. The data are available in the final report of Module 1 (Pelgrum & Anderson, 1999) . First, a short description of the SITESproject is given. Then, an overview of policies on ICT in education of the Dutch government is presented. Next, five countries for primary education and six countries tbr lower secondary education are compared and ranked. The article ends with some conclusions and a discussion.
The SITES Project
The Second Information Technology in Education Study (SITES) is an international assessment of ICT in primary and secondary schools around the world. The SITES project consists of three Modules. Module 1 is a survey of school principals and technology coordinators at school level to give a description of the status of ICT in schools. This module started in 1997 and its final report was published in 1999. Pelgrum and Anderson (1999) considered four elements to be the most essential in describing and comparing ICT-related activities in education. These elements are (a) curriculum, (b) infrastructure, (c), staff development, and (d) attitudes, policies and usage at managerial level. Important goals were (among others):
To describe infrastructural ICT conditions (hardware/software), organisation and management, teaching staff qualifications, as well as the place of ICT in the school curriculum; To describe how ICY is used as object of learning (to acquire ICT related skills) and as a tool for realising particular educational objectives, especially the ones that are believed to be associated with the Learning Society.
The SITES project conducted a lengthy process to formulate a final version of two questionnaires. First, a list of indicators was drawn up in a meeting with the National Research Co-ordinators (NRCs). Next, items were collected from former studies regarding the use of computers in education. This collection of items was discussed with the NRCs. After a prepilot-and a pilot-test of the instruments, the final versions of the Principal Questionnaire and the Technical Questionnaire were discussed in a meeting with the NRCs.
In the SITES project, three populations were identified, namely Population 1 (target age 10, in the eight month of the school year), Population 2 (target age 14, in the eight month of the school year) and Population 3 (final year of secondary education). Twentyseven countries provided information on available facilities, use and obstacles regarding ICT in representative samples of schools. The data collection of the SITES project took place in autumn 1998.
On the basis of this information a better insight into the current state-of-the-art technologies will be possible. This information will allow educational practitioners and policy makers to evaluate the current policy and to get a better understanding of the areas where intervention and additional support measures are needed.
Policies on ICT in Education in the Netherlands
Within the framework of the SITES proiect, each participating country prepared a document about the policies on ICT in their country. These documents were included in the final report (Pelgrum & Anderson, 1999) . Below, the contribution of the Netherlands to the report is summarised.
Since 1982, the Dutch government has applied a series of stimulation policies to promote the use of new technologies in education (Doornekamp & Drent, 1999; Drent, Ten Brummelhuis. & Plomp, in preparation) . The stimulation policy was implemented by means of a number of promotion programs:
The 100 Schools' Project aimed at creating computer awareness and improving computer and infbrmation literacy. The INSP (Information Technology Stimulation Plan) program had two primary objectives: (a) to promote information and computer literacy and (b) to improve the quality of vocational education. In the OPSTAP [Moving On] project hardware acquisition and infrastructure measures were brought under the control of the Ministry, while courseware development, in-service training and the support of schools became the responsibility of the educational support organisations. The PRINT (Project hnplementation New Technology) program evolved from the OPSTAP concept that a single development project should promote and implement the use of IT in the schools. The Enter. The Future project had the lbllowing outlook: (a) that any further implementation of IT in education would take place under the authority and responsibility of the schools, (b) that schools should be able to direct the integration of IT into their educational practices, (c) that IT in education no longer needed to be as much of a policy theme in itself, and (d) that the government wanted to take a more selective role toward IT in education.
In 1997 the government published the action plan Investing in Staying Ahead (MOC&W, 1997) . This plan was thought necessary, because the described past investment and development programs had not led to the real integration of ICT into Dutch education. The development of the information society and the increasing importance of ICT demanded that schools familiarise children with ICT at an early age to prevent a gap between those who are and those who are not familiar with ICT. Another important aim of Investing in Staving Ahead was to use ICT as an engine for important educational innovations and higher standards in education. ICT was seen as a tool that came to facilitate individualised learning, independent learning and learning at one's own pace.
The government has increased its role in creating the right conditions for schools to integrate ICT in their education, because educational institutions do not seem to be able to successfully implement ICT themselves. However, the responsibility for the effective implementation of ICT stays with the schools themselves. The action plan Investing in Staying Ahead was followed by the note Education On-line (MOC&W, 1999) and is an elaboration of the action plan. In Education On-line the policy goals for the period 1999 -2002 are summed up focusing on four aspects:
Professionalism: New ways of teaching and learning influences the role of the teachers. Teachers will help the students to acquire knowledge and skills themselves. ICT can be used for this purpose. But ICT can also help to make the teaching profession more attractive by introducing new possibilities for co-operation and new teaching methods. Educational software: New programs are needed for (a) core objectives and attainment targets in which ICT plays a role, (b) the promotion of new ways of teaching and learning like independent learning, problem solving and learning at one's own pace, (c) rich learning environments, and (d) planning, assessment and monitoring. Management of the hardware: Safety is still insufficient. To tackle this problem the right decisions have to be made concerning the investments and expertise has to be used efficiently. Kennisnet: All schools will be connected to an educational network, which also gives access to the Internet. Kennisnet provides several secure and controlled network services and is meant for schools, teachers, students and parents.
To be able to establish whether these goals have been achieved, the developments in the field of the use of computers are systematically and periodically assessed by means of the ICT-monitor. The ICT-monitor reports on the current state of affairs of ICT in education on an annual basis (Ten Brummelhuis, 1998a,b) .
Results

Introduction
In this section the results of the Netherlands on several indicators are compared with six West-European countries: Finland, Norway, Denmark (only lower secondary education), United Kingdom (only items regarding hardware), France and Italy. In the Dutch national SITES-report the results of the Netherlands are compared with these and other countries (Doornekamp, 2000) .
Similar to the final report of Module 1 of the SITES-project (Pelgrum & Anderson, 1999) , the results will be presented in four indicator-categories: (a) curriculum, (b) infrastructure, (c) staff development, and (d) attitudes, policies and usage at managerial level.
Because of the low response for Population 3 in the Netherlands, this population is left out in the tables in this paragraph. The tables show only the results of primary. education (Population 1) and lower secondary education (Population 2).
After the final report of the SITES-project was published, results of school year 1998/1999 of the ICT-monitor became available (Ten Brummelhuis & Drent, 2000; Ten Brummelhuis & Slotman, 2000) . Where possible, these data are included in the tables and figures to illustrate the developments in the Netherlands.
The final section of this paragraph is devoted to the ranking of these countries. The procedure is described and the results are shown. The pedagogical practice paradigm of a school can be either emergent or traditional. Indicators for these practices can be used to establish whether ICT contributes to changes in education, which are related to the requirements of the information society.
Curriculum
In the Questionnaire a list with 13 aspects of education was drawn up. Principals were asked to indicate whether each of these aspects occurred in their school. On the basis of these data two indicators were calculated, one for each paradigm. The box-plot in Figure  1 shows the median and corresponding dispersion of the two indicators for each country. In many countries the traditional pedagogical practice was more prevalent than the emergent pedagogical practice, except for Denmark and Norway. In the Netherlands traditional practice also exceeded emergent practice.
To know which ICT-related objectives represent the policy of the school, the principals were asked to indicate at which, on a list of objectives, their school is aiming. The results for some objectives are shown in Table 1 . Only a third of the principals of primary education in the Netherlands aimed at the use of email by students. Access to external databases was an objective in a relatively small number of primary schools. These percentages were low when compared with other countries, except Italy. The percentages in lower secondary education did not differ much from those of the other countries.
Infrastructure
An important indicator for the presence of hardware is the number of computers that are available for the students for instructional purposes. This student : computer ratio for each country is shown in Table 2 . In the Netherlands the ratio for 1999 is added to Table 2 .
In 1998, at Dutch primary schools 1 computer was available for every 22 students. In Finland, Norway and the United Kingdom fewer students needed to share a computer. Though the situation in lower secondary education was more favourable than in primary education for the Netherlands, in the Scandinavic countries the ratio was more favourable. In 1999 the ratio had improved, but probably also in the other countries. Note: -= no data available; * = data from a national survey in the United Kingdom (DfEE, 1998 ).
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The technology co-ordinators were asked to indicate how many computers for instructional purposes were provided with CD-ROM and a soundcard. For each country the average percentage of computers suited for multimedia application was calculated (see Figure 2) . Figure 2 shows that the Netherlands had a very low percentage of multimedia computers in primary education as well in lower secondary education. Italy had a high percentage of these computers in primary education, but the total number was small.
The availability of specific hardware is also a possible indicator for the functionality of the hardware. In Table 3 the availability ofa CD-ROM, a CD-writer, a colour printer and a scanner ("peripherals") in six West-European countries is compared. Notes: * P = primary education; LS = lower secondary education; -= no data available. 
Connected to a Local Network in Primary and Lower Secondary Education
The technology co-ordinators provided data about the number of computers used for instructional purposes, that is, computers connected to an internal network of the school. A percentage per school was calculated. Figure 3 shows the average percentages of computers in an internal network per country.
In the Netherlands many computers were connected to an internal network, both in primary education and lower secondary education. The results for the Netherlands were comparable with the results for Finland.
Over the past several years the use for instructional purposes of the intemet and the World Wide Web in school has become important. Schools were asked to indicate whether they had access to the internet. Figure 4 shows the percentages per country. In all countries more schools in lower secondary education had access to the internet. The percentage for primary education in the Netherlands was one of the lowest. The percentage of lower secondary education in the Netherlands was comparable with Denmark and Norway. In 1999 the percentage in Dutch primary education increased to 38% and in lower secondary education to 86%.
Staff Development
The principals of the schools were asked to provide information on the policy of the school regarding in-service training and to what extent the schools had realised this policy. Table 4 shows the results.
In the Netherlands, in nearly three-quarters of the primary schools the policy concerning staff development was aimed at in-service training for all teachers. This had been realised almost or fully at 2% of the schools. One year later it was realised in 3% of the schools. For lower secondary education the results were slightly better than for primary education. In 1999, nearly all schools wanted in-service training for all teachers. Only in 12% of the schools this policy goal was realised. The results for the Netherlands are the lowest when compared with the other countries (realisation of in-service training for all teachers as well as some teachers).
Transfer of information is an important condition to the implementation of an innovation. Schools can have structured ways for transferring information. In Table 5 the results for some of these possibilities are shown. In Dutch primary education intbrmation was transferred mostly by informal contacts and by the technology co-ordinator. In lower secondary education the informal contacts were also important.
The transfer of information in the other countries did not differ much from the Netherlands, though transfer via in-school courses was important in countries like Denmark, Finland, Italy and Norway. ICT working groups were not popular in Finland and France.
Attitudes, Policies and Usage at Managerial Level
The principal of a school is regarded as a key-person when it comes to the implementation of an innovation. His or her attitudes towards several aspects related to ICT are of great importance. Table 6 shows the results for four aspects: (a) the relevance of the internet, (b) in-service ICT training compulsory, (c) digital driving licence, and (d) ICT in education. Finland  87  73  50  73  91  66  47  74  France  74  75  68  71  77  78  73  74  Italy  84  85  82  85  88  88  79  85  Norway  79  92  73  77  84  91  70  78  The Netherlands  66  71  77  68  74  77  80 The Dutch principals of primary schools attached the least importance the internet, compulsory in-service training and ICT in education, compared to the other countries. They take the view that the digital driving licence is the most important. Attitudes towards the four above-mentioned aspects related to ICT did not much differ between Dutch principals and their colleagues elsewhere in lower secondary schools.
The use of ICT in a school can result in the development of a common vision on the use of computers in education and to consideration of norms and values in using the internet/WWW. Table 7 shows the percentage of schools that have adopted these goals and to what extent they have realised these goals. In the Netherlands, the development of a common vision on the use of ICT was a goal of many schools in primary and lower secondary education. The percentages were higher than in the other countries. In 1999 nearly all schools for lower secondary education had adopted this goal. The realisation of this goal in the Netherlands is about average.
Half of the schools in primary education and three quarters of the schools in lower secondary education paid attention to norms and values in using the internet/WWW. These percentages were lower than in several other countries. In 1999 these percentages increased. The principals of the schools were asked whether keeping track of student's learning progress was a policy goal and to what extent computers are used for this goal. Table 8 shows the results. -97  89  6  97  66  3  100  95  18  90  45  6  97  78  7  86  59  3  97  78  5  95  71  -95  62  93  44  62  99  43  76  Notes: -= no data available In all countries, in most or nearly all of the schools the use of the computer for keeping track of students' learning progress was a policy goal. Though this percentage for the Netherlands did not differ from the other countries, the realisation of this goal in the Netherlands was far behind these countries. There is no difference between primary education and lower secondary education. In the Netherlands the computer was used for this activity mainly on a weekly or daily basis.
Further Analysis
In the preceding sections the results on several indicators fbr a number of countries, which participated in Module 1 of the SITES-project, are presented and compared. It is difficult to compare the countries. It is impossible to point at one particular country as having done best on all indicators. Sometimes, a country has the highest score on one indicator, but a low score on another. This applies for both populations. The countries differ too much on these indicators.
An alternative is ranking each country on a number of criteria. The total of these rankings, based on all criteria, yields the position of each country. For this ranking the results presented in the tables and figures in this article are used. Most of the criteria are based on two or more indicators, depending on the number of indicators in the Tables and Figures. A country that has the highest score on a criterion gets the highest rank. The results of Figure 2 and Figure 3 for primary education were left out because no data are available for France. In lower secondary education the results of these figures are combined with those in Table 3 and Figure 4 respectively. These two criteria are based on two indicators each.
To calculate the total ranking, the rankings of the ten criteria were summed. The country that has the highest sum gets the highest total ranking. The results are shown in Figure 5 for both populations separately. The last column in each graph shows the total ranking of these countries. Figure 5 shows that in both populations Denmark (only in lower secondary education), Finland and Norway have the highest positions, whereas the Netherlands and France have the lowest positions in this ranking. Some countries show nearly the same pattern in both populations (e.g., France and the Netherlands) with regard to the ten criteria, while some other countries (e.g., Norway and Italy) have different patterns.
Though this ranking gives a good impression of the state of affairs in these countries, it is regrettable that there are no data available for all indicators from other WestEuropean countries, like Germany, the United Kingdom, Belgium and Spain. This would have made this ranking more meaningful. A disadvantage of this ranking method is that the differences in distances between the scores on an indicator are neglected. By weighting to the separate rankings, it is possible to account tbr these differences in distances.
I,ooking at some indicators in greater detail, it is possible to give qualifications to them, taking into account the position of the Netherlands for that particular indicator in comparison with the other West-European countries. With these qualifications the policies on ICT in the Netherlands can be evaluated. In Table 9 the results are summarised by giving a qualification tbr the Netherlands for these indicators. The qualifications range from good to bad. FI  T1  T2  F4  T3  T4  T5  T6  T7  T8 • F1  TI  T2/F2  F3/F4  T3  T4  T5  T6  T7 Table 9 shows that the Netherlands is not doing so well on a number of indicators. Lower secondary education is doing better than primary education. This is also expressed in Figure 5 although combining two or more indicators into one criterion has reduced the differences. The qualification bad in primary education for the indicator Access to the lnternet is equal to the low rank on criterion F4 ( Figure 5 ). The situation in lower secondary education is better: criterion F3/F4 shows that the Netherlands ranks higher than both Italy and France. For the indicator Realised training of teachers the qualification bad is given in Table 9 . in Figure 5 , the Netherlands has the lowest ranking on T4.
Conclusions
In this article several West-European countries were compared with each other on a number of indicators with regard to the state of affairs related to ICT. It can be concluded that none of these countries scores highest on all indicators, though the Scandinavian countries have high scores tbr many indicators.
By ranking these countries on a number of criteria, it can be concluded that I)enmark (only in lower secondary education) and Finland rank highest in both populations. Altogether, these countries have a more favourable state of affairs related to ICT than the other participating countries. France has the least favourable state of affairs. The Netherlands has a low position in this ranking. This can be understood when the qualifications that are given for some indicators are taken into account. The qualifications also reflect the position of the Netherlands compared to other countries, tt should be noted that the state of affairs related to ICT is better in lower secondary education than in primary education.
From the qualifications that are give to some indicators it can be concluded that policy of the Dutch government has not yet reached it goals. Especially in primary education hardware and access to the internet are problematic. The training of teachers is unacceptable in both populations.
For some ICY-indicators the results of 1998 and 1999 are presented for the Netherlands. The results of 1999 are better than the results of 1998, as may be expected. But the results of 1999 do not show that the Netherlands has covered much ground. Schools in other countries have also progressed, e.g., bought new hardware. Therefore, it can be assumed that the student : computer ratio also has improved in these countries, too.
Discussion
The government has decided to enlarge its role in creating the right conditions for the professional development of teachers with regard to ICT. An additional condition for improving teacher training could be to relieve the teachers from their teaching tasks over a certain period, for a certain time per week and use this time for training. At this moment schools have made plans, and maybe made arrangements with training institutes for training after school hours. The teachers regard this training as an extra task. Organising training during school hours, exclusively or for the most part, would reflect more sympathy with the teachers. Therefore it is recommended to integrate the professional development in teachers' daily activities. Once teachers are trained to use hardware and software and have the basic skills, the need for more and better hardware will increase. Only then the investments would be meaningful.
Another aspect related to the training of teachers needs attention, i.e., the content of the training courses. Technical training in ICT (how to use a computer, how to use a word processor and how to use the internet) is not sufficient. In most of the training the emphasis is on the technical aspect, but the educational aspect (how to use hardware and software in the daily educational practice) is omitted. A digital-driving license is not enough. Teachers need to know how to use computers in education; otherwise innovative educational practices cannot be realised in the schools. It is recommended to emphasise the educational aspect and pay less attention to the technical aspects. The European Computer Driving License has set goals, which go beyond what a teacher needs in his or her daily practice. Another problem is access to the internet in primary education. The Dutch government has the policy to connect all schools to the educational network Kennisnet. The network will be successful when the present technical problems are solved. Next, the available information and materials for schools have to appealing to the teachers. If this is not the case, the network will have no added value compared to an internet service provider. Therefore, it is recommended that Kennisnet becomes, as soon as possible, an interesting and worthy source of information fbr teachers. In connection to this, sufficient measures should be taken to guarantee safe access to and use of the internet.
These recommendations are relevant for the Netherlands. Perhaps they are relevant tbr other countries too. This depends on the state of affairs related to ICT and the policies on ICT of the government in these other countries. Both give indications what is needed in a particular country. The common goal is to prepare their schools and their pupils for the information society of the 21st century.
Note
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